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96 without prejudice, 



Amended claims 1058-1059, 1064-1066, 1069, 1074-1076, 1085, 1088, and 1091-1093 
and new claims 5398-5439 are listed below. A marked-up copy of the amended claims is 
provided in an accompanying document. 



1058. (amended) A method of treating a hydrocarbon containing formation in situ, comprising 
providing heat from one or more. heat sources/o at least a portion of the formation; 
allowing the heat to transfer from the one oy more heat sources to a pyrolysis zone of the 
formation; - 

controlling a pressure within the formki6nto inhibit production of hydrocarbons from the 
formation having carbon numbers greater than/25;" ajid : / V : -(-^ / 
producing a mixture from the formatirfri 



>+ t *-'- n- *\ 



1059. (amended) The method of claim L058, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the pyrolysis zone of the formation. 



controlled as a function of temp 




1064. (amended) The method oLdffi m 1058, further comprising controlling a temperature 
within at least a majority of the $y$lysis zone of the formation, wherein the pressure is 




, or the temperature is controlled as a function of pressure. 



ature comprises 

erature within the pyrolysis zone within a pyrolysis temperature range. 



4066: (amended) The method of claim 405 8 ; further comprising controlling a heating rate such 
that an average heating rate of the pyrolysis zone is less than about 1 °C per day during pyrolysis. 
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1069. (amended) The method of claim lO^S, wherein providing heat from the one or more heat 

ch that a thermal conductivity of at least a 



sources comprises heating the selected fo 



portion of the pyrolysis zone is greater t 




0.5 W/(m °C). 



40?47 (amended) The method of claim 4Q§fr, wherein the produced mixture comprises a non- 
aqueous portion, and wherein less than about 1 % by weight, when calculated on an atomic basis, 



of the non-aqueous portion is nitrogen. 



im4^fr, 



JJ&JSr- (amended) The method of claim 4Q5fr, wherein the produced mixture comprises a non- 
aqueous portion, and wherein less than about 1 % by weight, when calculated on an atomic basis, 



of the non-aqueous portion is oxygen. 

n 

(amended) The method of claim 405 ~fr, wherein the produced mixture comprises a non- 

^k-& : •>";■' " ■■">:/..,/: ■ ■ • ■ •v- ,, ": v > ' v M> : ^5f&?$: 

aqueous portion, arid wherein less than about 1 % by weight, when calculated on an atomic basis; 
of the non-aqueous portion is sulfur. 




at least a majority of the pyrolysis Zj 



1058 T further c omprising controlling the pressure within 
niauon, wherein the controlled pressure is at 



least about 



►solute. 



09 



(amended) The method of claim jrtftftr, wherein contr olling formation conditions - 



comprises recirculating a portion of hydrogen from the mixture into the formation. 




109 1. (a mended) The method of cla im 1058, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the pyroivsis zone'to-greateMbaajabout 100 millidarcy. 



1092. (amended ) Ths «iWgffiod of claim 1058, wherein allowing the heat to transfer comprises 
subsiagrffiflTv uniformly increasing a permeability of a majority of the pyrolysis zone. 



.'V* ' " 



- .1 



T A : 




4 
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(amended) The method of claim 4658", further comprising controlling a heating rate to 



yield greater than about 60 % by weight of condensable hydrocarbons, as measured by the 
Fischer Assay. 



5398. (new) A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least ^portion of the formation; 
allowing the heat to transfer from the one or more heat sources to a selected section of the 

formation; 

producing fluids from the formation; and 

controlling a pressure within the formation such thatAhe fluids produced have a weight 
ratio of hydrocarbons having carbon numbers in a range frqm 2-4 to methane of greater than 
approximately 03. 



^ * 99 ! <: (new) The method of claim 5398 , wherein . ttif-ete or more heat sources comprise at least 



two heat sources, and wherein superposition of heat frtohi a\ leasphe two heat sources pyrolyzes 
at least some hydrocarbons within the selected sectionlof the formation. 



5400. (new) The method of claim 5398, wherein tpe one or more heat sources comprise natural 
distributed combustors. 



5401. (new) The method of claim 5398, further/comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is controlled as a 
function of temperature, or the temperature is Controlled as a function of pressure. 



5402. (new) The method of claim 5401, wherein controlling the temperature comprises 
maintaining a temperature within a part of pie selected section within a pyrolysis temperature 
range. 
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5403. (new) The method of claim 5398, further comprising controlling a heating rate such that 
an average heating rate of a part of the selected section is l^ss than about 1 °C per day during 
pyrolysis. 



5404. (new) The method of claim 5398, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



5405. (new) The method of claim 5398, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at least a 
part of the selected section is greater than about 0.5 W/(m °C). 



5406. (new) The method of claim 5398, wherein the produced fluids comprise non- 

: -■• >• .. . ' • ■ / • - t . <■ ■ .- 

condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 



■ . * ."V 



i v v. 



non-condensable hydrocarbons are olefins. 



5407. (new) The method of claim 5398fwherein theproduced fluids comprise non- 
condensable hydrocarbons, wherein a mo^uaWofethene to ethane in the non-condensable 
hydrocarbons is less than about 0.15, and jfyherjkin the ratio of ethene to ethane is greater than 
about 0.001. 



5408. (new) The method of claim 5398, wherein the produced fluids comprise a non- 
condensable component, wherein the non-condensable component comprises hydrogen, wherein 
the hydrogen is greater than about 10/% by volume of the non-condensable component, and 
wherein the hydrogen is less than about 80 % by volume of the non-condensable component. 



5409. (new) The method of claim 5398, wherein the produced fluids comprise ammonia, and 
wherein greater than about 0.05 % by weight of the fluids comprises ammonia. 



5410. (new) The method of clAim 5398, wherein the produced fluids comprise ammonia, and 
wherein the ammonia is used to produce fertilizer. 



6 



Inventors: Wellington et al/V#£ 
Appl. Ser. No.: 09/841,490 1 ^ 
Atty. Dckt. No.: 5659-01 100 



541 1. (new) The method of claim 5398, further comprising controlling the pressure within at 
least a part of the selected section of the formation, wherein the Controlled pressure is at least 
about 2.0 bars absolute. 



5412. (new) The method of claim 5398, further comprising: 

providing hydrogen (H2) to the heated section to j/ydrogenate hydrocarbons within the 
section; and 

heating a portion of the section with heat from/hydrogenation. 



5413. (new) The method of claim 5398, wherein/allowing the heat to transfer comprises 
increasing a permeability of a part of th& selected/section to greater than about .100 millidarcy. 



5414'* (new) The method of claim'5398, wherein allowing me heat to ^ y} 

substantially uniformly increasing a permeability of a part of the selected section.' 



5415. (new) The method of claim 5398, Avherein producing the fluids comprises producing the 
fluids from a production well, and Wi^re/n\at least-about 7 heat sources are disposed in the 
formation for each production well. 



5416. (new) The method of claim 5398, further comprising providing heat from three or more 
heat sources to at least a portion of tine formation, wherein three or more of the heat sources are 
located in the formation in a unit o/ heat sources, and wherein the unit of heat sources comprises 
a triangular pattern. 



5417. (new) The method of olaim 5398, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat sources are 
located in the formation in ^unit of heat sources, wherein the unit of heat sources comprises a 
triangular pattern, and wherein a plurality of the units are repeated over an area of the formation 
to form a repetitive pattern of units. 
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5418. (new) The method of claim 5415, wherein at least about jZO heat sources are disposed in 
the formation for each production well. 



5419. (new) A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to/at least a portion of the formation; 
allowing the heat to transfer from the one or rpfore heat sources to a selected section of the 

formation; 

producing fluids from the formation; and 

controlling a pressure within the formation such that the fluids produced have a weight 
ratio of hydrocarbons having carbon numberyin a range from 2-4 to methane of greater than 
approximately 1.0. " 3? 



1'. i. 



■ -v 1 



"*'v 



®?-^fS^20M(new) ?^he metHod of claiiiv541/9, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources pyrolyzes 

■ V*' > - *"' ■ *' ' ■ ' ■ ' ' 4*' "'"*■'* -*.f / '*,rf ' 

at least some hydrocarbons withiiytne^selected section of the formation. 

0 " 



5421. (new) The method of c^iin\54)/9, wherein the one or more heat sources comprise natural 
distributed combustors. 



5422. (new) The methods of claim 5419, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is controlled as a 
function of temperature, or the temperature is controlled as a function of pressure. 



5423. (new) The method of claim 5422, wherein controlling the temperature comprises 
maintaining a temperature within a part of the selected section within a pyrolysis temperature 
range. 



8 




Inventors: Wellington et al. 
AppL Ser. No.: 09/841,490 
Atty. Dckt. No.: 5659-01100 

5424. (new) The method of claim 5419, further comprising controlling a heating rate such that 
an average heating rate of a part of the selected section is less than ^bout 1 °C per day during 
pyrolysis. 



5425. (new) The method of claim 5419, wherein allowing $he heat to transfer comprises 
transferring heat substantially by conduction. 



5426. (new) The method of claim 5419, wherein providing heat from the one or more heat 
sources comprises heating the selected formation sucW that a thermal conductivity of at least a 
part of the selected section is greater than about 0.5 AV/(m °C). 



5421. (new) The method of claim 5419, wherein the produced fluids comprise nori- 



condensable hydrocarbons, and wherein about 0 

• non-condensable hydrocarbons are olefin 

0 ' .^VV 




1 . - . , 



5428. (new) The method of claim 5419, wherein the produced fluids comprise non- 
condensable hydrocarbons, wherein a rrfojar ratio of ethene to ethane in the non-condensable 
hydrocarbons is less than about 0.15, ajjp wl\erpih the ratio of ethene to ethane is greater than 
about 0.001. 



5429. (new) The method of claim 5419, wherein the produced fluids comprise a non- 
condensable component, wherein the non-condensable component comprises hydrogen, wherein 
the hydrogen is greater than about? 10 % by volume of the non-condensable component, and 
wherein the hydrogen is less than about 80 % by volume of the non-condensable component. 



5430. (new) The method of/claim 5419, wherein the produced fluids comprise ammonia, and 
wherein greater than about 0/05 % by weight of the produced mixture is ammonia. 



5431. (new) The method pf claim 5419, wherein the produced fluids comprise ammonia, and 
wherein the ammonia is used to produce fertilizer. 
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5432. (new) The method of claim 5419, further comprising controlling the pressure within at 
least a majority of the selected section of the formation, wjrerein the controlled pressure is at least 
about 2.0 bars absolute. 



5433. (new) The method of claim 5419, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons within the 
section; and 

heating a portion of the section with heat/from hydrogenation. 



5434. (new) The method of claim 5419, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 



.millidarcy. - ■ v ' h \ : ; ' . " -^y- -r^^^^^, \ v 

' ' ■ ' • ■> " : > v ■ -■■ ' ■ • ■ / .. • ■* . - ■ v if- w ' * ■ ■ ■ - . 



5435. (new) The method of claim 54l£ wherein allowing the heat to transfer comprises 
substantially uniformly increasing a reimeability of a majority of the selected section. 



5436. (new) The method of claim 5kW, wherein producing the fluids comprise producing the 
fluids from a production well, and wherein at least about 7 heat sources are disposed in the 
formation for each production welK 



5437. (new) The method of claim 5419, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat sources are 
located in the formation in a upit of heat sources, and wherein the unit of heat sources comprises 
a triangular pattern. 



5438. (new) The method of claim 5419, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat sources are 
located in the formation in a unit of heat sources, wherein the unit of heat sources comprises a 
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triangular pattern, and wherein a plurality of the units are repeated over an area of the formation 
to form a repetitive pattern 




5439. (new) Themetho 



5419, wherein at least about 20 heat sources are disposed in 



Response To Office Action Mailed July 10, 2002 



A. Pending Claims 



Claims 1058-1096 and 5397-5439 are currently pending. Claims 1058-1059, 1064-1066, 




B. 



Election/Restrictions " 



Applicant hereby elects the claims of Group n, namely claims 1058-1096 and 5397, 
drawn to a method of heating a hydrocarbon formation and inhibiting the production of 
hydrocarbons of carbon number greater than 25, without traverse. Applicant reserves the right to 
file divisional applications capturing the subject matter of the non-elected species. 



C. Election of Species 



In item 5 of the Office Action, the Examiner states: "Applicant is required under 35 
U.S.C. 121 to elect a single disclosed species" of heater. Heaters are embodied in figures 10-17, 
19, 24, 25, 26, and 28. Applicant elects the species of heater described at least in claim 1063. 
The generic name of the elected species is: "natural distributed combustor." Natural distributed 
combustors are illustrated at least in figures 10-15. 
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Conclusion 
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Applicant believes that no fees are due in association with the filing of this document. If 
any extension of time is required, Applicant hereby requests the appropriate extension of time. If 
any fees are required, please charge those fees to Conley, Rose & Tayon, P.C. Deposit Account 
Number 50-1505/5659-01 100/EBM. 



RespectMly submitted, 




Eric B. Meyertons 
Reg. No. 34,876 




CONLEY- ROSE & TAYON, P.C. 
P.O. BOX 398 
AUSTIN, TX 78767-0398 
(512) 703-1254 (voice) 
(512) 703-1250 (facsimile) 
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Date: <? 
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